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Molecular cloning of a complementary DNA to rat
cyclophilin-like protein mRNA
NAOHARU IWAI and TADASHI INAGAMI
Department of Biochemistry, Vanderbilt University School of Medicine, Nashville, Tennessee, USA
Molecular cloning of a complementary DNA to rat cyclophilin-like
protein mRNA. Using the technique of differential plaque filter hybrid-
ization, a rat cDNA was isolated whose corresponding gene expression
in the kidney was positively modulated up to threefold by sodium
depletion. This mRNA was more abundantly expressed in the kidneys
of 17-week-old spontaneously hypertensive rats than those of age-
matched Wistar-Kyoto rats. The putative protein encoded by this
cDNA is a homologue of cyclophilin, a cytosolic binding protein for
cyclosporin A. This cyclophilin-like protein mRNA was expressed in all
the tissues examined, including the adrenal, atrium, brain, kidney,
liver, lung, spleen, and ventricle. Sodium depletion in rats increased the
expression level of this mRNA not only in the kidney but also in the
liver. The administration of cyclosporin A in rats increased the expres-
sion level of this mRNA in the kidneys and livers. By virtue of its
possible involvement in sodium homeostosis and its homology to
cyclophilin, this molecule might have significant implications in the
mechanism of cyclosporine-induced renal insufficiency and hyperten-
sion.
Since the amount of sodium ion in the body is a prime
determinant of the extracellular fluid volume in terrestrial
animals, multiple regulatory mechanisms have evolved in the
control of sodium excretion from the kidney. These mecha-
nisms include hemodynamic changes, neural controls and nu-
merous humoral factors. However, the molecular or cellular
mechanisms underlying those control systems are not yet well
understood.
To elucidate the cellular mechanisms of sodium metabolism
in the kidney, we have applied the technique of differential
plaque filter hybridization to isolate genes whose expression in
the kidney is modulated according to the status of salt intake.
This approach is based on the assumption that some of the key
genes which play an important role in sodium metabolism may
be transcriptionally regulated by the status of salt intake.
Four independent cDNA clones whose corresponding genes
were differentially expressed between normal and sodium de-
pleted kidneys were obtained from 5000 clones in a rat kidney
cDNA library. To focus on the pathophysiologically interesting
genes, the expression levels of these four mRNAs were as-
sessed in spontantously hypertensive rats (SHR) and its nor-
motensive control, Wistar-Kyoto rats (WKY). This approach is
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based on the reports that, apart from the possible genetic
abnormality in SHR kidney, the hypertension in SHR should
result in the difference in sodium handling between SHR and
WKY kidneys [1, 2]. If any genes, whose expression in the
kidney were modulated by sodium depletion, were also differ-
entially expressed between SHR and WKY kidneys, such genes
might have strong probability to be intimately involved in the
sodium homeostasis and/or the maintenance of the hyperten-
sion in SHR.
By applying these two criteria for selection, we obtained one
clone whose parental gene expression in the kidney was posi-
tively modulated by sodium depletion and was more abundant
in SHR kidney than in WKY kidney.
The sequence analysis of this cDNA revealed that the de-
duced protein had a highly homologous region to cyclophilin, a
cytosolic binding protein for cyclosporin A. This report consti-
tutes an interesting link between the cyclosporine and salt
metabolism in the kidney.
Methods
Animals
Male spontaneously hypertensive rats (SHR) and male
Wistar-Kyoto rats (WKY) were obtained from Taconic Farm
(Germantown, New York, USA). Sodium depleted rats were
prepared by feeding male Sprague-Dawley rats (SD; 225 to 250
g) with low sodium chow (6 mEq Na/kg, Ralston Purina Co., St.
Louis, Missouri, USA) for two weeks with free access to water.
Control male SD rats (225 to 250 g) obtained at the same time
were fed with normal Purina chow (126 mEq Na/kg) with free
access to water. Cyclosporin A-treated rats were prepared by
injecting cyclosporin A intraperitonealy to SD rats (225 to 250 g)
for six days at a dose of 20 mg/kg of body weight. Cyclosporin
A was obtained as Sandimmune (Sandoz. Ltd., Basel, Switzer-
land). Sandimmune was diluted tenfold by 0.15 M NaCl. Control
SD rats received only vehicles.
Isolation of cDNA clones
A rat kidney cDNA library was prepared from poly(A) RNA
of male Sprague-Dawley rat kidneys according to the method of
Gubler and Hoffman [31 using a cDNA synthesis and a cloning
kit (Amersham, Arlington Heights, Illinois, USA) with minor
modifications. cDNA fragments of more than 500 base pairs
were selected on a 1.2% low melting agarose gel and ligated to
A gt 10 arms.
About 500 plaques containing more than 90% recombinant
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clones were plated on one 10 cm diameter plate and two replica
filters (Hybond, Amersham) were prepared from one plate. One
filter was hybridized to the cDNA probes prepared from normal
kidney mRNA and the other was to those prepared from
sodium-depleted kidney mRNA. The cDNA probes were the
single strand, antisense cDNA fragments labeled uniformally
with [a32p] dCTP, which were synthesized by avian myeloblas-
tosis virus reverse transcriptase (Life Science, St. Petersburg,
Florida, USA) from the template mRNA using oligo (dT)1218 as
a primer, as described by Davis et a! [4]. Hybridization and
washing conditions were the same as those in Northern blotting
analysis. On the assumption that most of the genes were equally
expressed between normal and sodium depleted kidneys, the
clones which gave evidently different signal intensity were
selected and subjected to the Northern blotting analysis.
RNA preparation and analysis
Total cellular RNA was isolated according to the method of
Chirgwin et a!. [5]. Poly (A) RNA was purified over oligo(dT)
cellulose column (New England Biolabs, Beverly, Massachu-
setts, USA). The insert eDNA fragment was labeled with [a32p]
dCTP by nick translation. For Northern blotting analysis, RNA
was denatured by glyoxal, electrophoresed in 1.1% agarose gel,
and transferred to Gene Screen Plus (New England Nuclear,
Boston, Massachusetts, USA) in 10 X SSC (1.5 M NaC1, 0.15 M
sodium citrate, pH 7.0). Hybridization was performed for 24 to
48 hours at 42°C in 50% formamide, 6 x SSC, SO m sodium
phosphate (pH 7.0), 1% SDS, 5x Denhaldt's solution (0.1%
Ficoll, 0.1% polyvinyl-pyrroridone, and 0.1% BSA) and 100
g!ml denatured salmon sperm DNA. Filters were washed at
60°C in 2 x SSC, containing 1% SDS and then in 0.2 x SSC
containing 1% SDS for 30 to 45 minutes each. For rehybridiza-
tion, filters were washed in boiling water containing 0.1% SDS
for five minutes. The 13-actin probe was a synthetic 55-oligomer
corresponding to the second exon of the rat /3-actin gene,
provided by Drs. Y. Morimoto and Y. Teranishi (Mitsubishi
Chemical Industries, Inc., Kanagawa, Japan). The f3-actin
probe was 32p-labeled by T4 polynucleotide kinase according to
Maniatis, Fritsh and Sambrook [61. When filters were hybrid-
ized to /3-actin probe, the filters were washed at 42°C in 2 X
SSC, containing 1% SDS and then in 0.4 x SSC containing 1%
SDS for 30 to 45 minutes each. The rat renin eDNA was from
Dr. K. Lynch (Department of Pharmacology, University of
Virginia, Richmond, Virginia, USA). The relative signal inten-
sities were quantitated by laser scanning densitometer (LKB,
Broma, Sweden). Primer extension analysis was performed
according to Maniatis et al [6]. Briefly, Hae III (73)-Sau 3A(263)
fragment which was 32p-labeled at the 5' end of the Sau 3A site
was hybridized to the RNA in 40 mi piperazine-N,N'-bis[2-
ethanesulfonic acid] (pH 6.4), 1 mvt EDTA, 0.4 M NaCI and
80% formamide at 42°C for three hours. After ethanol precipi-
tation, the primer was extended by avian myeloblastosis re-
verse transcriptase and the products were separated on 8 M urea
polyacrylamide gel.
DNA preparation and analysis
Rat high molecular weight DNA prepared from SHR and
WKY rat spleens according to Maniatis et al [6] were digested
with a large excess amount of various restriction enzymes,
separated on 0.7% agarose gel, and transferred to Gene Screen
Fig. 1. Northern blotting analysis of clone L-l. (A) One microgram of
kidney poly (A)RNA isolated from five normal (N) and five sodium
depleted (L) rats were separated on 1.1% agarose gel. The whole insert
cDNA fragment of clone L- 1 was labeled with [a32P]dCTP by nick
translation. (B) The same filter was rehybridized to the /3-actin oligo-
nucleotide which was 32P-labeled by T4 polynucleotide kinase. (C) The
same filter was again rehybridized to the rat renin cDNA.
Plus. Hybridization condition was identical to that of the
Northern analysis as previously described. Filters were washed
at 60°C in 2 X SSC containing 1% SDS for 30 minutes (reduced
stringent condition), and then at 60°C in 0.1 x SSC containing
0.1% SDS for 30 minutes (stringent condition).
Sequencing
After subcloning various fragments into pUC19, sequence
analysis was performed on both strands directly from double
strand plasmid using Sequenase sequencing kit (United States
Biochemical Corp., Cleveland, Ohio, USA). Other standard
techniques in molecular biology were performed according to
Maniatis et a! [6].
Results
Isolation of clone L-1
Four independent cDNA clones, whose corresponding
mRNA were differentially expressed between control and so-
dium depleted kidneys, were obtained from 5000 clones
screened. The expression level of the mRNA of clone L-l was
increased up to threefold by sodium depletion (Fig. 1A). The
filter was rehybridized to the /3-actin probe to confirm that the
equal amounts of the RNAs were successfully transferred to the
filter (Fig. 1B). The same filter was then rehybridized to the rat
renin cDNA probe (Fig. 1C). The expression level of the renin
mRNA was increased in sodium depleted kidneys as compared
to control kidneys, which confirms the attainment of the sodium
depleted state [7].
The expression levels of the mRNAs of the other three clones
were all decreased by sodium depletion. As an example, one
clone (L-2) is shown in Figure 2A.
Of these four mRNAs, only the mRNA of clone L-1 was
differentially expressed between SHR and WKY. This mRNA
was expressed approximately twice as much in the kidneys of
17-week-old SHR as in those of age-matched WKY (Fig. 3).
Thus, clone L-l was selected for further analysis.
Since the RNAs employed in the Northern blotting analysis
in Figure 1 were mixtures of five sodium depleted rats and five
control rats, another set of control and sodium depleted rats
were prepared and the expression levels of the mRNA of clone
L-1 were assessed individually (Fig. 4). The expression levels of
N L
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Fig. 2. Northern blotting analysis of clone L-2. (A) Twenty micro-
grams of kidney total RNA from five normal (N) and five sodium
depleted (L) rats were employed. The whole insert cDNA fragment was
nick translated and was employed as a probe. The positions of the
ribosomal RNA were indicated. (B) The same filter was rehybridized to
the f3-actin oligonucleotide probe.
Fig. 3. Northern blotting analysis of clone L-1 in SHR and WKY. One
microgram of kidney poly (A)RNA isolated from five 17-week-old
SHRs (S1) and five age-matched WKYs (W1) were employed. S2 and W2
indicate kidney poly (A)RNA isolated from another groups of five
17-week-old SHRs and five age-matched WKYs, respectively. The
whole insert cDNA fragment of clone L-l was employed as a probe (A).
The iame filter was rehybridized to the J3-actin oligonucleotide probe
(B).
this mRNA in the kidney was increased approximately 2.5-fold
in all of the three sodium depleted rats as compared to the three
control rats.
Sequence analysis of clone L-1
Primer extension analysis revealed several putative 5' ends of
this mRNA (Fig. 5). The length of the most extended fragment
corresponded to about 340 nucleotides, which meant that this
cDNA clone was about 20 nucleotides short of the full length
cDNA. The nucleotide sequence and the deduced amino acid
sequence are shown in Figure 6. Two ATG sites were found in
the 5' region. As the proximal ATG was in poor agreement to
Kozak cOnsensus sequence [81, we assigned the distal ATG as
a translation initiation site.
The deduced protein from cDNA sequences consists of 231
amino acid residues, and has a signal peptide-like hydrophobic
region in the amino terminus. The putative signal peptide
cleavage site was inferred according to von Heije [91.
From a search for nucleic acid and amino acid sequence
homology to known sequences in the NBRF, EMBL, and
Genbank data bases, the underlined region was found to be
Fig. 4. Northern blotting analysis of clone L-1. Twenty micrograms of
the kidney total RNAs isolated individually from three normal (N) and
three sodium depleted (L) rats were separated on 1.1% agarose gel. The
whole insert cDNA fragment of clone L-l was employed as a probe (A).
The positions of ribosomal RNAs are indicated. The same filter was
rehybridized to the p-actin oligonucleotide probe (B).
highly homologous to bovine, rat and human cyclophilin [10—
121. In this region, 76% sequence identity in the amino acid
sequence and 66% sequence homology in the nucleotide se-
quences were observed between rat cyclophilin and the present
cyclophilin-like protein (CyLP).
Cyclophilin was originally identified as a cytosolic binding
protein for cyclosporin A [131, and was recently reidentified as
a peptidyl-prolyl cis-trans isomerase [14, 15]. cDNAs for cyclo-
philin have been cloned in rat, human and neurospora crassa
[11, 12, 161. By virtue of its ubiquitous existence and high
degree of conservation among species, cyclophilin has been
suggested to have a general importance in eukariotic cells.
Moreover, cyclophilin has been suggested to be a product of
multigene family based on the Southern blotting analyses [11,
12]. However, in the Southern blotting analysis using the
present CyLP cDNA fragment, which contained all the homol-
ogous region to cyclophilin, only three or four restriction
fragments were detected even in a reduced stringent condition
(Fig. 7). Some fragments detected under a reduced stnngent
condition disappeared in a stringent condition, which may
suggest the existence of additional one or two sequences related
to CyLP mRNA in the rat genome. No CyLP gene polymor-
phism was observed between SHR and WKY with the restric-
tion enzymes employed.
Tissue distribution and tissue specific regulation of CyLP
mRNA
mRNA for CyLP was expressed in all the tissues examined,
which include the atrium, ventricle, adrenal, kidney, lung, liver,
brain and spleen (Fig. 8). The tissue distribution pattern of
CyLP mRNA was different from that of rat cyclophilin mRNA
[111. CyLP mRNA was more abundantly expressed in the liver
and lung than in the brain, while cyclophilin mRNA has been
reported to be more abundantly expressed in the brain than in
the liver and lung. Bal 1-Bal 1(398-780) fragment was employed
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-57 CGrrGCCGTCACCCCTCTTGCTGCTGCCGGTGGATGCTGCGCCTCTCCGAGCGCAAT
37 Lys Val Tyr Phe Asp Phe Gin lie Gly Gly Arg Thr
109 AAG GTA TAC rrr GAT TIc CAA Ar? GGA GGA CGA ACC
49 Cys Arg Thr Ser Asp Leo Trp Thr Leu Trp Lys
145 TGT AGG ACG AGT GAC CT? TGG ACT CT? ICC MA
61 Cys Ser Lys Thr Va' As Asn Phe Va Ala Leo
181 TGT ICC MA ACA GTG GAT AAT IT? GIA CCC TA
Gly Gb Lys Gly Phe Gly Tyr Lys Asn Ser
GGA GAG AAA GGA TTF GGC TAT AAG AAC AGC
R I PG CHis His Met lie Lys Asp Phe Met lie Gin
CAT CAT ATG ATC AAG GAC TFC ATG AIC CAG
Asp Phe Thr Arg Gly Asp Gly Thr Gly Gly
GAC rrC ACC AGG GCA CAT GGC ACA GGA GGA
lie Tyr Gly Gb Arg Phe Pr Asp Gb Asn
ATC TAT GGT GAG CGC rrc CCA GAT GAG AAC
Leo Lys His TyT Gly Pro Gly Tr Va Ser
CTG AAG CAC TAT GGG CCC GGA IGG GTG AGC
Asn Ala Giy Lys Asp Thr Asn Gly Ser Gin
AAI GCA CCC AAA GAC ACC AAT CCC TCC CAG
lie Th9 Thr Va' Lys Thr Se Trp Leo Asp
AlA ACT ACA GIG AAG ACC TCC ICC CTA GAC
Fig. 5. Primer extension analysis. Hae III (73)-Sau 3A(263) fragment 157
which was 5'-32P-labeled at the Sau 3A site was hybridized to ten 469
micrograms of poly (A)RNA isolated from SD rats (lane B) and ten
micrograms of yeast transfer RNA (Lane A). The primer (Hae III-
Sau3A fragment) was extended by avian myeloblastosis reverse tran-
scriptase and the products were separated on 8 M urea polyacrylamide
gel. The marker sizes were 587bp, 458bp, 424bp, 298bp, 267bp, 257bp
and 174 bp.
Lys His Vai Val Phe Gly Lys Val Leo Glu Gly Met
AAG CAC GIG Grr TIC CCC AAA Cr? dC GM CCC AIC
169 As Val Val Arg Lys Vai Glu Asn Thr Lys Thr Asp
505 GAT GTG CTA CCC MG CTG GAG MC ACC MG ACG GAC
181 Ser Arg Asp Lys Pro Leo Lys Asp Val lie lie Val
541 ACC CCC GAC MG CCC dC MG CAT GIG AId AT? CIA
193 Asp Cys (fly Lys lie Glu Vai Clu Lys Pro Phe Ala577 GAC TGT CCC MG AId GM CTG GAG MA CCC T?T CCC
205 lie Ala Lys Gb Leo Arg Giu Pro Arg Gly Pro His
613 AT? CCC MG GAG GIG AGA GAG CCT CCC CCA CCT CAT
217 Pro Ser Lys Gin Leu Ser Vai Arg Val Leo Ser lie
649 CCC TCT AAA CAG dc TCT GIG CCC GTC dIG ICC AT?
229 Pro His Arg *
685 CCT CAC AGG TGAAAGCAGCCAGTCACAAGGCTCTGTGCGGCTCTGGCTCCAC
737 ICCTTCCAICCGACGGGGTGGCCACACCCCTCACAT?CCACAGGCCTGATITflATAT
795 AAAACTCCTACCAATGCTGATCAATAAAGAAGTGGGTITrITIATAMAA -(poiy A) -
Fig. 6. The nucleotide sequence and the deduced amino acid sequence
of clone L-1. The arrow denotes the putative signal peptide cleavage
site. The underlined sequence is the region homologous to rat cyclo-
philin. The amino acid residues of rat cyclophilin (derived from the
nucleotide sequences) different from CyLP in this homologous region
are indicated on the right shoulders of the different amino acid residues.
I Met Lys Val Leu Phe Ala Ala Ala Leu Ile Val Gly
1 ATG AAG GIG CTC TIC GCC CCC CCC dC AIC GTG CCC
13 Ser Val Val Phe Leu Leu Leu Pro Cly Pro Ser Val
37 TCC Grr CTC TIC crr TIC CTG CCT GCA CCC TCC GIG
25 Ala Asn
73 GCC MC
Asp Lys Lys Lys Gly Pro Lys Val Thr Val
GAT MG MG AAG CCA CCT MA GTC ACA GTC
73 Thr
217 ACA
85 Phe
253 TIC
97 Giy
289 GGA
109 Ser
325 AGC
121 Ly
361 MG
133 Ala
397 CCC
145 Phe
433 lTd
Asp
GAC
SAba
GCT
S
Lys
MG
Gly
CCI
Lys
MG
Phe
TIC
Met
ATG
Phe
TIC
Gly
CCC
as a probe in the Northern blotting analysis shown in Figure 8.
The Sau 3A-Bal I (588-780) fragment, which does not contain
homologous region to rat cyclophilin, gave no significant
change in the Northern blotting pattern (data not shown). Thus,
in our experimental conditions, rat cyclophiin mRNA does not
seem to be detected by CyLP cDNA. The striking feature in the
results shown in Figure 8 is the presence of two additional
bands in atria. The precise nature of these additional mRNAs
remains to be determined.
The expression of the mRNA for CyLP was regulated in a
tissue dependent manner by sodium depletion. In the liver, as in
the kidney, the expression of this mRNA was increased three-
fold by sodium depletion (Fig. 9). However, in the adrenal and
brain, the modulation of the expression was not observed.
Another set of experiments gave almost the same results.
Regulation of CyLP gene by cyclosporin A
Since CyLP has an extensive homology to cyclophilin (pep-
tidyl-prolyl cis-trans isomerase), and the enzyme activity of the
latter is inhibited by cyclosporin A [14, 151, it seemed interest-
ing to see whether cyclosporin A had any effects on the
expression of CyLP gene. As shown in Figure 10, the expres-
sion of CyLP mRNA was positively modulated in the livers and
kidneys of cyclosporin A-treated rats.
However, no modulation of the expression of CyLP mRNA
by cyclosporin A was observed in cultured cells including rat
glioma C6 cells (ATCC, CCL1O7), clone 9 cells from normal rat
liver (ATCC, CRL 1439), rat vascular smooth muscle AlO cells
(ATCC, CRL 1476), baby rat kidney fibroblast-like cells, and
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Fig. 7. Southern blotting analysis of CyLP gene, High molecular
weight DNA isolated from SHR(S) and WKY(W) spleens were digested
with Hind 111(H), BamHI(B), and EcoRI(E), and were separated on
0.7% agarose gel. Molecular weight marker employed was DNA
digested by Hind III (23.1, 9.4, 6.6, 4.4, 2.3, 2.0 and 0.6 kb). Two
separate filters were prepared from the same samples. One filter (B) was
washed in a reduced stringent condition and the other (A) was washed
in a stringent condition. EcoRI(linker site)-PvuII(660) fragment was
employed as a probe.
Fig. 8. Distribution of CyLP mRNA in various tissues. Twenty micro-
grams of the total RNA isolated from SD rat adrenals (Ad), atria (At),
brains (B), kidneys (K), livers (Li), lungs (L), spleens (S), and ventricles
(V) were separated on 1.1% agarose gel. After staining with ethidium
bromide, RNAs were transferred to the Gene Screen Plus filter. Bal
1(398)-Bal 1(780) was employed as a probe.
primary-cultured rat aortic, vascular smooth muscle cells (data
not shown).
Discussion
The differential hybridization technique has been success-
fully employed in identifying developmentally regulated genes
Fig. 9. Tissue specific regulation of CyLP gene. Twenty micrograms of
the total RNA isolated from kidneys (K), livers (Li), adrenals (Ad), and
brains (B) of the normal (N) and sodium depleted (L) rats were
separated on 1.1% agarose gels. The RNAs were the mixture of five rats
of each group. Bat 1(398)-Bal 1(780) fragment was employed as a probe
(A). The filter was rehybridized to the f3-actin oligonucleotide probe (B).
Fig. 10. Effect of cyclosporin A treatment on CyLP gene expression.
Two sets of cyclosporin A treated and untreated rats were prepared.
The RNAs in each lane were the mixture of three rats of each group.
The upper panel shows the CyLP mRNA and the lower panel shows the
13-actin mRNA. Twenty micrograms of the total RNAs were separated
on 1.1% agarose gel. 1) kidney total RNA from control rats (Experiment
1). 2) kidney total RNA from cyclosporin treated rats (Experiment 1). 3)
kidney total RNA from control rats (Experiment 2). 4) kidney total
RNA from cyclosporin treated rats (Experiment 2). 5) liver total RNA
from control rats (Experiment 1). 6) liver total RNA from cyclosporin
treated rats (Experiment 1). 7) liver total RNA from control rats
(Experiment 2). 8) liver total RNA from cyclosporin treated rats
(Experiment 2). 9) adrenal total RNA from control rats (Experiment 2).
10) adrenal total RNA from cyclosporin treated rats (Experiment 2).
[17, 18], cell growth and differentiation-associated genes [19], as
well as others [20, 211. We have applied this technique in the
isolation of genes which are responsive to the status of sodium
intake and CyLP was identified as described here,
The expression of CyLP mRNA in the kidney is positively
modulated in the two distinct states of the kidneys, that is,
sodium depleted and 17-week-old SHR kidneys. Since the SHR
kidneys need higher blood pressure to maintain sodium bal-
ance, the SHR kidneys can be considered to have sodium
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retaining tendency [1, 2]. In this sense, CyLP may have some
roles in reducing sodium excretion from the kidneys.
Cyclosporin A treatment increased the expression level of
CyLP mRNA in the kidney and the liver. However, this
positive modulation of CyLP gene expression was not observed
in the cell culture experiments employing several rat cell lines.
Although there is a possibility that the phenotypic changes in
cultured cells may obscure the effects of cyclosporin A, the
positive modulation observed in vivo may not be a direct effect
of cyclosporin A. Since cyclosporin A has been reported to
cause circulatory hypovolemia [22], which is also brought about
by salt depletion, it is likely that some factors which are induced
in hypovolemic states may positively modulate the expression
of CyLP gene in the liver and kidney.
The precise molecular function of CyLP is not clear now. The
existence of signal peptide-like structure suggests that CyLP
may be a secretory or membrane associated protein. Since
cyclophilin is a peptidyl-prolyl cis-trans isomerase whose activ-
ity is inhibited by cyclosporin A [14, 15], it is highly likely that
CyLP has some enzymatic activity. And, if the function of
CyLP were inhibited by cyclosporin A, it might be possible to
interpret the circulatory hypovolemia caused by cyclosporin A
through CyLP function. Further studies to identify the function
of CyLP is necessary.
In summary, cyclophilin-like protein was identified. By virtue
of its possible involvement in sodium metabolism, and its
structural homology to cyclophilin, the identification of this
molecule will offer a valuable clue to the understanding of the
cyclosporin A-induced renal insufficiency and hypertension.
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